Patients undergoing skin surgery under local anesthesia can experience anxiety. Adjuvant intraoperative anxiety reduction methods may help.
D ermatologic surgery differs from many other surgical specialties in that most skin procedures, including skin cancer excisions, are performed with the patient under local anesthesia. Because patients are alert and awake intraoperatively, they can experience anxiety. Specifically, patients may worry about the sight of blood, prospect of procedure-associated pain, and disfigurement coincident with future wound healing.
Previous studies 1, 2 in other fields, such as cataract surgery and percutaneous vertebroplasty, have found that handholding by nurses can diminish anxiety during local anesthetic procedures. A study 3 of minimally invasive venous surgery found that intraoperative anxiety and pain ratings were lower in the group that used stress balls as a distraction technique compared with treatment as usual. In dermatologic surgery and skin cancer excisions, various relaxation strategies, such as patient-selected music, hypnosis, and self-guided imagery, have been suggested and investigated. [4] [5] [6] [7] To our knowledge, no previous studies have evaluated the methods of handholding and stress ball use in the field of dermatologic surgery. The aim of this randomized clinical trial was to assess whether hand-holding or holding a stress ball reduces patient anxiety during excisional removal of nonmelanoma skin cancer under local anesthesia. In addition, associated pain, physiologic correlates of anxiety, and patient satisfaction were measured.
Methods

Trial Design
We conducted a nonblinded, single-center randomized clinical trial. From January 24 to April 26, 2017, a total of 135 participants were randomized 1:1:1 to 1 of 3 groups with 45 patients in each group: hand-holding, stress ball use, or control (treatment as usual). There were no withdrawals or dropouts, and all patients were included in the analysis. No changes were made to the trial after commencement. The trial protocol can be found in Supplement 1. The Figure shows the number of participants at the stages of enrollment, allocation, followup, and analysis. The study was approved by the Northwestern University Institutional Review Board. Written informed consent was obtained from the study participants before the start of the procedure. All data were deidentified.
Participants
Patients older than 18 years undergoing skin cancer excision of the head or neck were eligible. Patients were excluded if they had a history of wound healing problems. Patients selfreported race and ethnicity, with options defined by the investigator. Race and ethnicity were assessed in the study to characterize the population undergoing Mohs surgery. All procedures were performed by 1 male surgeon (M.A.) in the Department of Dermatology at Northwestern University in Chicago, Illinois.
Interventions
Participants in the hand-holding group had a female researcher (A.W., K.C.F.) hold one of their hands during the administration of local anesthesia and surgical removal of the tumor. The researcher's fingers were closed, not interlocked, and
Key Points
Question Can the use of a stress ball or hand-holding reduce anxiety during surgery performed with the patient under local anesthesia?
Findings This randomized clinical trial of 135 patients found that anxiety decreased for all patients after surgery began but that patients given a stress ball or whose hands were held were not less anxious than other patients (treatment as usual). In addition, patients who used stress balls and whose hands were held did not experience less pain and were no more satisfied than others.
Meaning In general, neither stress ball use nor hand-holding appears to reduce patient anxiety during skin surgery while awake; some people may benefit from these methods even if most do not. her hand was placed on top of the participant's hand. The researcher kept her hand still without tapping or rubbing. In addition, the researcher did not wear gloves. The hand-holding group conditions are depicted in eFigure, A, in Supplement 2. Participants randomized to the stress ball group were given a black, round compressible ball (referred to as a squeeze ball in addressing the patient to avoid implying that the procedure was inherently stressful) during anesthesia and excision and were able to squeeze the ball as frequently as desired. The stress ball group conditions are depicted in eFigure, B, in Supplement 2.
Participants in the control group had treatment as usual and did not have their hands held or receive a stress ball. The surgical team only touched the participant to the extent necessary to perform the procedure. The control group conditions are depicted in eFigure, C, in Supplement 2.
Outcomes
The primary outcome for this study was reduction in anxiety. Anxiety was measured using 3 approaches: a visual analog scale (VAS), the 6-item State Trait Anxiety Inventory (STAI), and physiologic measures (blood pressure and heart rate). The VAS was a 10-cm line ranging from no anxiety at all to extremely anxious. Participants placed a mark on the VAS before surgery. Immediately after the surgical excision and before closure of the defect, participants were again asked to rate the level of anxiety that they felt. The 6-Item STAI was a measure of anxiety that has been used in fast-paced clinical settings to assess participant anxiety 8 and is derived from the 20-item STAI, which evaluates state anxiety related to present circumstances and trait anxiety related to an individual's personality characteristics. Scores ranged from 6 (least anxious) to 24 (most anxious). Participants completed the STAI immediately after the procedure. Physiologic measures were taken before and after the procedure. The secondary outcomes for this study were pain during the procedure and overall participant satisfaction with the procedure. Pain was measured after the procedure with a VAS, ranging from no pain at all to worst possible pain. Participant satisfaction was assessed with a Likert scale of 1 to 5, ranging from very dissatisfied to very satisfied. In addition, participants were asked how many hours they spent researching the procedure before their excision to evaluate whether research time correlated with anxiety levels. No changes were made to trial outcomes after the trial commenced.
Sample Size
Sample size was determined to be 135 participants. Using 1-way analysis of variance (ANOVA) to assess the differences, an SD of 10 and a sample size of 41 participants per group for a total of 123 has 81% power to detect a 4-unit mean difference in scale scores across the 3 groups. A sample size of 45 participants per group for a total of 135 has 85% power to detect a 4-unit mean difference in scale scores. A 2-sided test and type I error rate of 5% were assumed.
Randomization
Participants were randomized using a computer randomization program (SAS software, version 9.4; SAS Institute Inc). A researcher (E.P.) in the Department of Dermatology at Northwestern University was responsible for enrolling the participants, using the randomization software, and assigning participants to interventions.
Masking
Because of the nature of the intervention, the participants and surgeon were unable to be masked. The individuals measuring the VAS scores were masked to the participant groups.
Statistical Analysis
Scores on the STAI, VAS for anxiety, VAS for pain, and patient satisfaction measure were analyzed using 1-way ANOVA to assess the differences among the 3 treatment groups. Time spent researching the procedure was described using descriptive analysis. Paired, 2-taied t tests were used to compare any VAS anxiety scores before and during the procedure for each treatment. Subanalyses were conducted to determine whether sex or previous excisional surgery modified the effect of handholding or anxiety using 1-way ANOVA. Table 1 .
All groups experienced a nominal decrease in anxiety from before to during the procedure as measured by the VAS, with statistically significant decreases in the control (3.11 before and 1.88 after, P = .003) and hand-holding groups (3.04 before and 2.31 after, P = .03) and without statistical significance in the stress ball group (3.09 before and 2.47 after, P = .07). The VAS scores were comparable among the groups before (control group, 3.11; hand-holding group, 3.04; stress ball group, 3.09; P > .99) and during (control group, 1.89; hand-holding group, 2.31; stress ball group, 2.47; P = .55) the procedure. No treatment effect was identified for the anxiety VAS after stratification by sex or history of Mohs surgery. The STAI scores after the procedure were also comparable among the groups (handholding group, 8.93; stress ball group, 8.76; control group, 8.91; P = .96). Physiologic measures did not change from before to after the procedure, and no significant differences were found in these measures among the 3 study arms ( Table 2) .
With regard to secondary outcomes, the 3 groups did not significantly differ in postprocedure pain (control group, 0.77; hand-holding group, 0.64; stress ball group, 0.67; P = .85). In addition, participant satisfaction was not affected by either active intervention, with 134 participants (99.2%) responding 5 of 5 on the Likert scale (very satisfied).
With regard to patients' prior research on the procedure, 51 participants (37.8%) reported having researched the procedure before coming to the office. Participants who had researched had significantly increased levels of anxiety measured by the VAS before the procedure than those who did not (researched, 3.84; did not research, 2.62; P = .04), without a significant difference during the procedure (researched, 2.76; did not research, 1.89; P = .06). Women were more likely to research (27 women [52.9%] vs 24 men [28.6%]) and had higher VAS anxiety levels. The percentage of patients researching Mohs surgery before the procedure was lower than anticipated, which may be a result of thorough explanations of the procedure provided by referring dermatologists before surgery. In addition, 57 patients (42.2%) had previously undergone a Mohs procedure and were familiar with the process. There were no adverse effects or harm to any of the participants in the study as a result of the interventions.
Discussion
This study found that low-risk, noninvasive, and low-cost methods, such as hand-holding or stress ball squeezing, can be implemented during head and neck skin cancer excision. On the basis of our results, these methods did not differ from each other or the control condition in their ability to reduce intraoperative anxiety. All participants had a decrease in anxiety during their procedure.
Many patients commented anecdotally on the calming effect of hand-holding or stress ball use. In this context, it was surprising that the total data did not show these interventions to preferentially decrease anxiety or alleviate pain. Several explanations are possible. First, a subgroup of patients who are very anxious at baseline may benefit from such interventions, but other groups may feel unwilling to admit to anxiety or find it uncomfortable or too intimate to have their hands held. Although our study was adequately powered for the primary outcome, power may have been insufficient to detect subgroup differences. Second, the interventions being studied may Research
tine standard-of-care methods of reducing anxiety may have limited their incremental utility. To make patients comfortable, it is common to ensure that they have an opportunity to ask questions, are comfortable with positional aids (eg, pillows), are suitably warm, have been provided refreshments if desired, are conversed with reassuringly during the procedure, are given clear postoperative instructions orally and in writing, and are allowed to rest before they go home. Cumulatively, these measures may reduce patient anxiety as low as possible, and additional interventions, such as stress ball use and hand-holding, may not reduce anxiety further. However, it is not appropriate or ethical to deliberately mistreat patients and make them anxious to detect the effect of an anxiety reduction intervention.
Proceeding from this logic, it seems that hand-holding and stress balls may still provide stress relief in patients who are particularly anxious before the procedure or are comforted by human touch. One method to potentially optimize the value of hand-holding could entail recruiting a family member or friend instead of an unfamiliar member of the medical team. Alternatively, patient preference could be taken into account by providing patients with a menu of anxiety reduction methods from which they could select. For instance, anxious patients might opt for a stress ball in one hand while having their other hand held, whereas patients who preferred to listen to music might decline both and keep their hands by their side. Allowing the patients to choose may also improve their experience by providing them an element of control during their procedure.
Limitations
Limitations in the study design may have affected the results. Although patients were randomized and allocation was balanced to each of the 3 study arms, because of the nature of the interventions, participants could not be masked. Although validated patient-reported measures for anxiety were used, assessing VAS anxiety levels before surgery may have drawn patient attention and affected their reported anxiety levels, serving as a potential intervention in itself. In addition, elements that are also known to be related to patient-reported anxiety (eg, talking to nurses during surgery) were not accounted for, and no attempt to standardize these confounding factors or evaluate their effect was made. The procedure being cancer related may have affected patient anxiety to a degree. Of note, the very high overall patient satisfaction rate may have been affected by a desire to please the attending physician. Alternatively, patients may have appreciated the effort to reduce their anxiety, which may have contributed to their satisfaction with the surgery.
Additional studies may explore the significantly heightened anxiety observed in the participants who researched the procedure before the day of surgery. Providing patients with reassuring preoperative informational materials may help counter the alarming images available on the internet. It is also possible that those who are more anxious at baseline are more inclined to research their health. Larger sample sizes may also enable subgroup analyses to better understand which types of patients most benefit from anxiety reduction intervention.
Conclusions
Overall, this study did not find an incremental, cohort-wide reduction in patient anxiety associated with hand-holding or stress ball use during excisional procedures of the head or neck. It is possible that a subgroup of patients may benefit, particularly if allowed to choose their preferred method. Role of the Funder/Sponsor: The funding sources had no role in the design and conduct of the study; collection, management, analysis, and interpretation of the data; preparation, review, or approval of the manuscript; and decision to submit the manuscript for publication. 
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STUDY OBJECTIVES:
The goal of this study is to deduce the effect of holding a patient's hand on anxiety and pain during dermatologic procedures.
STUDY DESIGN:
This study is a pilot cross-sectional study of 135 subjects, aged 18 and above from the Northwestern dermatology clinic, undergoing dermatologic procedures. There will be 45 subjects in each study arm.
The first arm will consist of subjects who will have a researcher hold one hand. The second arm will be given a stress ball to hold. The third arm will be the control arm with no handholding or stress ball (treatment as usual).
Subjects will be randomized to be in the handholding, stress ball, or control study arms. The randomization will be 1:1:1. All procedures will be performed by one surgeon in the Department of Dermatology who will be not be blinded to which subjects are receiving the intervention.
We will evaluate if the handholding or stress balls used in this study are of utility to decrease patient anxiety and pain.
BACKGROUND AND RATIONALE:
Dermatologic surgery is unique in that many procedures are performed with the patient under local anesthesia. Being awake during the procedure can contribute to increased levels of anxiety. During surgery, patients may find it difficult to speak and to see the surgeon around. If local anesthetic is administered facially, anticipation of the prick of a needle can bring even more unease.
Touch is one of the five senses that can play a valuable role in the provision of heath care. Touch can create a warmth and closeness that helps patients tolerate discomfort and decreases anxiety (1). Additionally, physical touch is seen as conveying respect by the caregiver, and creating a feeling of comfort (2) . For patients in a long-term care facility, touch has been shown to elicit a positive response (3). In another study, elderly residents also felt more affection and immediacy when subjected to a nurse's touch (4). Touching can also give patients confidence in the quality of care provided (5).
Hand-holding is a cost-free, safe intervention with potential to improve the patient and caregiver experience (6) . Hand-holding has been utilized to relieve anxiety in a variety of procedures with local anesthesia, including cataract surgery and percutaneous vertebroplasty (7, 8) . Because of the unique characteristics of dermatologic surgery, interventions to relieve anxiety are valuable and could improve patient satisfaction and experience. Multiple relaxation strategies have been employed in dermatologic surgery, but hand-holding has yet to be explored (9) . One study investigating anxiety during a dermatologic procedure assessed if playing self-selected music during the procedure would decrease patient anxiety levels (10) . Subjects in the music group showed significantly lower anxiety scores, demonstrating the potential for interventions in dermatology to make a meaningful difference for patients.
Stress balls are another potential source of distraction and anxiety relief during local anesthetic procedures. A study of minimally invasive venous surgery investigated the affect of holding stress balls on patient anxiety, finding that intraoperative anxiety ratings were lower in the patients that were given stress balls (11) . This finding may be applicable to dermatologic procedures.
To our knowledge, no study has been conducted to compare human touch through handholding to stress balls. Our study will contribute to the existing body of research by investigating if human connection through handholding can confer any additional benefit over the contact with a stress ball.
Handholding and stress balls are nontoxic, free interventions with low risk and a potential benefit. Studies assessing the effect of handholding or stress balls on anxiety and pain in the outpatient setting are limited, and are absent with regard to dermatological surgeries. If a simple, standardized technique of handholding or stress ball provision proves to be successful in reducing anxiety or pain, it would be of considerable clinical utility in dermatologic procedures.
STUDY POPULATION:
Inclusion Criteria:
-Age 18 and older -Undergoing a dermatologic procedure -Willing and able to understand and provide informed consent and communicate with the investigator
Exclusion Criteria:
-Subjects who have wound healing problems -Subjects who are unable to understand the protocol or to give informed consent -Subjects with self-reported mental illness or other psychological conditions, such as psychotic disorders, mood disorders, anxiety disorders, cognitive disorders, depression with psychotic features, dissociative disorders
STUDY PROCEDURES:
Consent:
Prior to their initial encounter with the operating physician, potential subjects will be screened with the inclusion criteria and, if they qualify, will be approached by the researcher. Subjects will be given the opportunity to participate and sign the Informed Consent form. Additionally, the subjects will be informed that they can opt out of the study at any point and will be given the opportunity to ask any questions before the start of the procedure. Subsequently, subjects will be randomized to one of three test groups (handholding, stress ball, control).
Intervention:
Because of the visible nature of the interventions, neither patients nor surgeons will be blinded to the group assignments.
Hand-Holding Arm (Group A)
On the day of surgery, subjects in the hand-holding arm will have one hand clasped by a researcher during the entirety of the procedure. The researcher's fingers will be closed (not interlocked) and the hand will be placed on top of the patient's hand. The researcher will keep the hand still and will not tap or rub the patient's hand.
Stress Ball Arm (Group B)
On the day of surgery, subjects in the stress ball arm will have a stress ball to hold in one hand during the entirety of procedure. The stress ball will be a plain white sphere around the size of a palm.
Control Arm (Group C)
On the day of surgery, subjects in the control arm will receive the standard of care for dermatologic procedures and will not be touched aside from the necessary touch to perform the procedure.
All Subjects
For all subjects in the three different study arms, the primary outcomes will be measured immediately after the procedure. Measures will not be taken before the procedure to avoid bias in the non-blinded subjects. Subjects will complete the 6-item State-Trait Anxiety Inventory (STAI), a visual analog scale for anxiety ranging from "no anxiety at all" to "extremely anxious", and a visual analog scale for pain ranging from "no pain at all" to "worst possible pain." Additionally, patients will answer three questions about satisfaction and time spent researching the procedure. Heart rate and blood pressure will be measured before and after the procedure.
DATA COLLECTION AND REPORTING:
Primary Outcome Measures
Primary outcome measures of anxiety include scores on the STAI (Appendix I), visual analog scale (Appendix II), and physiologic measures (blood pressure, heart rate). These measures will be compared among the three groups.
Secondary Outcome Measures
The secondary outcome of patient satisfaction will be measured with a 5-point scale. Another secondary outcome of pain will be assessed with a visual analog scale. A free response question about time spent researching the subject will be used to assess correlations with anxiety. These measures will be compared among the three groups.
DATA DISCLOSURE AND SUBJECT CONFIDENTIALITY:
Subject medical information obtained as a result of this study is considered confidential and disclosure to third parties other than the principal investigator and the co-investigators is prohibited. Patient data will be kept confidential; all data will be kept in a locked cabinet accessible only by PI and study staff.
All reports and communications relating to subjects in this study will identify each subject only by their initials and study identification number. Medical information resulting from a subject's participation in this study may be given to the subject's personal physician or to the appropriate medical personnel responsible for the subject's welfare if deemed to be necessary by the principal investigator. Data generated as a result of this study are to be available for inspection on request by Food and Drug Administration or other government regulatory agency auditors, and the Northwestern University Institutional Review Board (IRB).
EFFICACY ASSESSMENT
Efficacy assessment will be done based on the primary outcome measures mentioned above.
SAFETY ASSESSMENT
We do not anticipate any adverse events associated with hand-holding.
STATISTICAL CONSIDERATIONS
The main primary outcome measure is patient anxiety, which will be measured by the STAI. Using one-way ANOVA to assess the differences, a standard deviation of 10 and a sample size of 41 participants per group for a total of 123 has 81% power to detect a 4 unit mean difference in scale scores across the three groups. A sample size of 45 participants per group for a total of 135 has 85% power to detect a 4 unit mean difference in scale scores. A two-sided test and type I error rate of 5% were assumed. There were no interim analyses or stopping rules.
STUDY SITE:
Northwestern Dermatology Clinic: 676 N. St. Clair Street, Suite 1600 Northwestern University Feinberg School of Medicine, Chicago, Illinois 60611.
ETHICAL CONSIDERATIONS
Human Subjects Protection
A periodic review must be submitted to the IRB at least once per year. The IRB must be notified of completion of the study. After study completion or termination, a final report must be provided to the IRB to close the study. The investigator must maintain an accurate and complete record of all submissions made to the IRB, including a list of all reports and documents submitted. Adverse events that are reported to the FDA as IND Safety Reports must be submitted promptly to the IRB per IRB guidelines. At least once per year, the IRB must review and give written approval in order to continue the study. This trial will be conducted in accordance with Good Clinical Practices and the Declaration of Helsinki.
Consent Form
Prior to study entry, written consent must be obtained from the subject. A checklist of the consenting procedures, signed by the personnel obtaining consent, must be retained in the study file.
Protocol Amendments
All changes must be submitted to the IRB. Protocol modifications that impact subject safety or the validity of the study must be approved by the IRB and submitted to the FDA before initiation.
Retention of Records
Food and Drug Administration and Good Clinical Practice guidelines require that an Investigator retain subject identification codes, subject files, and source data for the maximum period of time permitted by the hospital, institution, or private practice, but not less than 15 years after the completion or discontinuation of the trial.
Use of Information and Publication
The Principal Investigator, sub-investigators may publish the results of this study in conjunction with appropriate scientific and medical personnel.
